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(54) PACKING SELF-ADHESIVE FILM 

(57)Abstract: 

PURPOSE: To obtain a packing self-adhesive film excellent in cutting properties, transparency and stickiness by providing 
polypropylene layers on both surfaces of a polyamide resin layer through a specific adhesive layer. 
CONSTITUTION: A packing self adhesive film is constituted by arranging polyolefin resin layers on both surfaces of a 
polyamide resin layer and providing adhesive layers between the polyamide resin layer and the polypropylene resin layers. Each 
of the polypropylene resin layers is formed from a compsn. prepared by adding 5-40 pts.wt. of polyisobutylene and 0.1-10 
pts.wt. of glyceride having an acyl group to 100 pts.wt. of a polypropylene resin. Each of the adhesive layers is composed of a 
modified resin compsn. prepared by mixing an acid modified polyolefin resin and a polyamide resin in a molten state under a 
condition of specific energy of 0.7 kw.hr/kg or more. By this constitution, the packing self-adhesive film suitable for a wrapping 
film used at the time of heating in an electronic oven is obtained. 
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* N0T1CHS * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not retlect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
{000 1 1 

| Industrial Application] this invention relates to the adhesion film for packing used for food packing. In detail, this invention 
relates to the suitable extension laminated film for the film for packing excellent in cut nature, transparency, adhesiveness, thermal 
resistance, layer indirect arrival nature, steam barrier nature, non-thermal-contraction nature, food safety, and productivity. 
[0002] 

[Description of the Prior Art] Conventionally, as an adhesive film for laps used for food packing, what uses a polyvinylidene 

chloride, polyethvlene, or a polyvinyl chloride as the main raw material is known. 

[0003] 

[Problem(s) to be Solved by the Invention] However, when the film of a polyvinylidene chloride system having un-arranged [ that 
the contraction at the time of heating is large ], and the film of a polyethylene system contacts **** (for example, meat, tempura, 
etc.) and it becomes high temperature, there is a fault that a film will fuse, and the film of a polyvinyl chloride system has further 
the problem of starting albinism, when simmenng-heat hot water is contacted. 

[0004] On the other hand, aliphatic poly amide resin is known as a resin which has thermal resistance as a film for packing. 
Although aliphatic polvamide resm possesses the outstanding thermal resistance and the outstanding mechanical strength, since 
hvgroscopicity is high, it is difficult for it to maintain original physical properties. In order that BURITO [ especially the 
copolvmerization nylon of nylon 6 and nylon 6 / 6, nylon 6/6, and 10 grades / the epsilon caprolactam which is the monomer 
component / front face / film ], the use to the use for food packing is restricted from the field of food safety. / 6 and 6 
[0005] Moreover, this film for laps has the following troubles in cut nature ( the ease of carrying out of cutting). Namely, usually, 
the film for laps is contained in the case of a paper tube etc., hits against the cutting edge called "saw blade" attached in this case, 
takes over a film, and cuts it to proper length, the case which the easy edge which generally pierced the griddle of 0.2mm thick 
intensity to the saw type is used as a "saw blade" used for cutting of a film, and supports this "saw blade" -- 350 - 700 g/m2 the 
carton made of the coat board of a grade uses -- having **** - rigidity **** -- it is low 

[0006] Although it is requested that this kind of film should be easily cut by such easy cutting machine style according to a user's 
volition, a case and a "saw blade" not only deform, but in practice, a film may deform or cutting may take place in the position 
from which it separated from the "saw blade." If it states concretely, if a gash is made to some films in the case of cutting, this 
gash spreads, and the film of the conventional polyvinylidene chloride system will tend to go out aslant, without being cut along 
with a "saw blade " Moreover, a case not only bends, but the film of the conventional polyethylene system may require remarkable 
tensile force at the time of cutting, and a film may change it at it. 
(0007] 

[Means for Solving the Problem] The result which repeated examination wholeheartedly that this invention person should 
manufacture the film with which the above-mentioned trouble of the conventional film for laps was solved, What earned out the 
laminating of the polypropylene regin to the both sides of aliphatic polyamide resin by the specific co-extruding method by 
extending in the direction of taking over of a film Without canceling the above-mentioned trouble and spoiling the property 
(thermal resistance and mechanical strength) of polvamide resin original It found out that the film for packing excellent in cut 
nature, transparency, adhesiveness, thermal resistance, steam interception nature, non -thermal-contraction nature, and food safety 
was obtained, and applied previously (Japanese Patent Application No. 2-32 1605). As a result of adding examination further after 
that, a specific constituent is used as a polypropylene regin of a surface layer and between a surface layer and the polyamide resm 
layer of a main layer Without spoiling the feature of the film obtained by previous invention by using the modified resin 
constituent obtained under specific conditions furthermore, without carrying out interlaminar peeling, even if transparency and 
the adhesive property between a surface layer and an inteiiayer improved sharply and used it under the elevated temperature, it 
found out that the adhesive laminated film which was moreover excellent also in productivity and which maintained balance 
svnthetically was obtained, and this invention was reached. 

[0008] Namely, the summary of this invention comes to arrange a polyolefine system resin layer on both sides of a polyamide 
resin layer. It is the film for packing which has the composition between which the glue line was made to be placed between this 
polyamide resin laver and a polypropylene regin layer. A polypropylene regin layer receives the (A) polypropylene regin 100 
weight section. (B) It consists of a polypropylene regin constituent which consists of a polybutene or a poly isobutylene 5 - 40 
weight sections, and the glvcende 0.1 - 10 weight sections that have the (C) acyl group. A glue line consists in the adhesion film 
for packing characterized by the bird clapper from the modified resin constituent which carried out melting mixture of acid 
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denaturation polyolefin resin and the polyamidc resin under the condition beyond specilie-energy 0.7 kw-hr/kg. Moreover, it is the 
suitable mode which transposed 2 - 50% of the weight of acid denaturation polyolefin resin to the acid denaturation polyolefine 
elastomer. 

J 0009] 1 lereafter, it explains to a detail per this invention. The adhesion film for packing of this invention has the layer structure 
of at least five or more layers, for example, consists of five layers of an outside surface / glue line / main layer / glue line / inner 
surface. A surface and an inner surface consist of the glvcendes 0. 1 - 10 weight sections which have the (A) polypropylene regin 
1 00 weight section, the (B) polybutene or a polyisobutylene 5 - 40 weight sections, and the (C) acyl group outside this film. 
[001 0] Especially a limit may not have the kind of polypropylene regin and, of course, a propylene homopolymer may be a 
copolymer of ethylene etc. and a propylene. As a propylene homopolymer, although isotactic polypropylene, syndiotactic 
polypropylene, and atactic polypropylene can be raised, especially isotactic polypropylene is desirable. Furthermore, copolymers 
with other components, such as a propylene and ethylene, may be any of a random copolymer and a block copolymer. In addition, 
the physical properties of this polypropylene regin are usually 0.5- l()g (MFR) of melt flow rates, 10 minutes, density 0.89 - 0.91 
g/cm3, although what is necessary is just to select according to various uses, conditions, etc. A thing is suitable. A melt flow rate 
is JIS. Based on K6758, it measures by 230 degrees C and 2. 1 6kg load. 

[001 1 ] (B) The polybutene or polyisobutylene which is a component acts as a thickening arrival agent, and gives the adhesiveness 
excellent in the film, the polypropylene regin 100 weight section whose loadings of this polybutene or a polyisobutylene are 
usually the (A) component -- receiving -- 5 - 40 weight section - it considers as 10 - 30 weight section preferably Since sufficient 
adhesiveness is not shown if there are few loadings than 5 weight sections, but it will be generated with [ by a lot of bleeding ] 
BETO if 40 weight sections are exceeded conversely, and thermal resistance falls, it is not desirable, in addition -- since the 
physical properties of the polybutene or polyisobutylene used here can be suitably defined according to the kind of loadings and 
other components, the use of the constituent made into the purpose, etc., although there is especially no limit - usually -- number 
average molecular weight 550-3000 - the thing of the range of 1 000-2500 is preferably desirable 

[0012] As a glyceride which has the acyl group which is the (C > component of the constituent of this invention For example, one 
in the glyceride which has the acyl group of carbon numbers 2-6 and the acyl group of carbon numbers 8-22, i.e., three hydroxyl 
groups of a glycerol, is the lower tatty acid of carbon numbers 2-6. Other one piece is esterilied by the higher fatty acid of carbon 
numbers 8-22, and [ whether one piece of further others is still a hydroxyl group, and ] Or the diacetin compound or triacetin 
compound (henceforth "a hybrid glyceride") esterified by the lower fatty acid of carbon numbers 2-6 or the higher fatty acid of 
carbon numbers 8-22 is mentioned. Of course, the acyl groups of a triacetin compound may differ altogether. As the 
above-mentioned higher fatty acid, as long as it is the fatty acid of carbon numbers 8-22, saturation or an unsaturation is sufficient, 
and it is desirable that it is usually the fatty acid of carbon numbers 10-18. Moreover, as long as a lower fatty acid is the thing of 
cai bon numbers 2-6, it may be any. 

[0i ) 1 3] As an example of the glyceride of this invention, for example A diacetyl monochrome lauryl glycerol, A diacetyl 
monochrome palmityl glycerol, a diacetyl monochrome oleyl glycerol, A monoacetyl dilauryl glycerol, a monoacetyl monochrome 
palmityl glycerol, A monoacetyl dioleoyl glycerol, a monoacetyl monochrome lauryl glycerol, A monoacetyl monochrome oleyl 
glycerol, a dipropionyl monochrome lauryl glycerol, A JIKAPUROIRU monochrome lauryl glycerol, a JIKAPUROIRU 
monochrome palmityl glycerol, A monoacetyl monochrome capryl lactam glycerol, a monoacetyl monochrome BURASHIJIRU 
glycerol, a monochrome pro PARUMONOBURASHIJIRU glycerol, a monoacetyl MONOERU sill glycerol, etc. can be 
mentioned. 

[0014] Of course, you may use together two or more sorts of these hybrid glvcendes. Even if the film which deformed from the 
polypropylene regin constituent containing the glyceride of this invention has good adhesiveness and it does not stick it by 
pressure, it can be easily stuck to an object, the polypropylene regin 100 weight section whose loadings of the glyceride of this 
invention are usually the (A) component - receiving -0.1 - 10 weight section - it is the 1 .0 - 5.0 weight section preferably 
BETO and remarkable slipping arise on the film which will be obtained if the effect of adhesive grant of loadings under in the 0. 1 
weight section is not enough and exceeds 1 0 weight sections conversely, and workability is made to fall. 
[0015] The polypropylene regin constituent used for this invention is obtained by adding (A), (above-mentioned B), and the 
above-mentioned (C) component, and fully mixing The usual method may be used for the mixture in this case, for example, it can 
be performed by the method of pelletizing by the Banbury mixer or the pelletizer after dryblend or dryblend. 
[0016] On the other hand, as a polyamide resin layer which constitutes the main layer of the adhesion film for packing of this 
invention, that whose relative viscosity is one to about six is usually used. For example, a hexamethvlenediamine, a deca 
methylene diamine, a dodeca methylene diamine, Trimethy! hexamethylenediamine, 1, and 3- or 1, 4-screw (aminomethyl) 
cyclohexane, Aliphatic series, such as screw (p-amino cyclohexyl methane), m-, or p-xylylene diamine, An alicycle group, an 
aromatic diamine and an aromatic adipic acid, a suberic acid, a sebacic acid, Aliphatic series, such as a cyclohexane dicarboxylic 
acid, a terephthalic acid, and an isophthalic acid, An alicycle group, the polyamide obtained according to a polycondensation with 
an .iromatic dicarboxylic acid, The polyamides obtained from lactams, such as a polyamide obtained according to condensation of 
amino earboxylie acids, such as an epsilon aminocaproic acid and a 1 1 -amino undecanoic acid, an epsilon caprolactam, and 
epstlon-RAURO lactam, or these copolymenzation polyamides are mentioned. Specifically, nylon 6, nylon 6, 6, nylon 6, 10, 
nylon -9, Nylon 1 1, Nylon 12, nylon 6/6, nylon 6, 6/10, and nylon 6/11 grades are mentioned. [ 6 and 6 ] [6 and 10 ] ' 
[0017] 170-280 degrees C of melting points from a viewpoint of a moldability are suitable for a 200-240-degree C thing 
preferably. Especially in this invention, nylon 6, nylon 6, and 6 are suitable. Moreover, the acid denaturation polyolefin resin 
constituent which carried out melting mixture and obtained acid denaturation polyolefin resin and polvamide resin under 
conditions from which a specific energy becomes more than 0.7 kw-hr/kg as a modified resin constituent which constitutes the 
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glue line ol this invention is used. 

[00181 The aeid denaturation polyolefin resin used by this invention is obtained by arbitrary methods by making polypropylene, 
polyethylene, ete. earn' out the graft reaetion of a unsaturated earboxylie aeid or its derivative. For example, there are a method 
(for example, JP,43-27421,B) to which a polyolefine and unsaturated earboxy lie aeids are made to react in the state of melting, 
the method (for example, JP,44-15422,B) of making it react in the state of a solution, a method (for example, JP,43-18144,A) of 
making it react by the slum' regime, the method (for example. JP,50-77493,B) of making it react in the state of a gaseous phase, 
ete. In these methods, on operation, since it is simple, the melting kneading method using an extruder is used preferably. 
|0019] As a raw material of acid denaturation polyolefin resin, the homopolymer and copolymer of polypropylene or polyethylene 
are used, for example. As a copolymer, it is [ of a propylene and 1 - 5% of the weight of ethylene / of random or a block 
copolymer, ethylene, and 1 - 10% of the weight of a propylene ] random or a block copolymer, a propylene or ethylene, and 1 - 
10% of the weight of C4. Copolymers with the above alpha olefin, such mixture, etc. are used, among these -- especially - a melt 
How index (it is only written as MFI below) - 0.5 or 30g/-- polyethylene of 0.3, or 10 30g / minutes and an ethylene-alpha olefine 
copolymer are especially used for gay polypropylene of 5, or 10 1 5g / minutes, a propylene-ethylene random copolymer, and MFI 
prelerably lor 10 minutes In MFI here, it is the value which was measured [ in the case of polypropylene ] at 190 degrees C based 
on the specification of ASTM-D1 238 in the case of 230 degrees C and polyethylene. Moreover, as unsaturated earboxylie acids, it 
is an acrylic acid, a methacrylic acid, a maleie acid, a fumaric acid, an itaconic acid, a citraconic acid and these acid anhydrides, 
ester, an amide, imide, a metal salt, etc., for example, and it is [ among these ] most desirable to use a maleic anhydride. 
[0020] Moreover, organic peroxide is used in order to promote the reaction of a polyoleline and unsaturated earboxylie acids. As 
organic peroxide, benzoyl peroxide, lauroyl peroxide, azobisisobutyronitril, dicumyl peroxide, alpha, and alpha -screw (t-butyl 
par OKISHIJI isopropyl) benzene, 2, the 5-dimethyl -2, 5-di-tert-butyl peroxide hexane, 2, the 5-dimethyl -2, 5-di-tert-butyl 
peroxide hexyne -3, G t-butyl peroxide, cumene hydronalium peroxide, t-butyl hydronalium peroxide, etc. are mentioned, for 
example, although especially the addition of organic peroxide is not restricted - the polyolefine 100 weight section - receiving — 
usually - 0.005 or 5 weight sections - it is 0.01 or 1 weight section preferably 

[0021 ] an unsaturation carvone -- the polyolefine which showed above the acid denaturation polyolefin resin which carried out 
the graft of the acids, and an unsaturation carvone - acids and organic peroxide are fully mixed by the tumbler, the Hensche] 
mixer, etc., generally melting kneading is earned out at the temperature of 280 degrees C or less beyond the melting point, and a 
graft reaction is made to perform beyond the melting point of a polyolefine Although especially the method of carrying out melting 
kneading is not restricted, for example, it can carry out using a screw extruder, a Banbury mixer, a roll mill, etc , a screw extruder 
is preferably used for the simplicity of operation, although the temperature and time of melting kneading change with the 
decomposition temperatures of the organic peroxide to be used — general - 160 or 280 degrees C - 0.3 - or fur 1 or 10 minutes 
is preferably suitable at 170 or 250 degrees C for 30 minutes 

1 0022] It is desirable [ the above-mentioned acid denaturation polyolefin resin ] in this invention preferably to contain 10 - 25% 
of the w eight of an acid denaturation polyolefine elastomer especially preferably five to 50% of the w eight at least 2% of the 
weight or more. As a raw material of an acid denaturation polyolefine elastomer, the copolymerization elastomer of ethylene and a 
three or more-carbon number alpha olefin is used, for example, inside - density - 0.91 g/cm3 the following -- desirable - 0.85 - 
0 90 g/cm3 it is - MFI - 0. 1 -50g/- the thing for 1 -20g / 1 0 minutes is suitable preferably for 1 0 minutes | ASTM-D 1238,1 90 
degrees C) As a three or more carbon numbers [ which caiTy out copolymerization to ethylene ] alpha olefin, a propylene, 
1-butene, 1-pentene, 1-hexene, 4-methyl- 1 -pentene, etc. are mentioned, and nonconjugated diene, such as 1 , 4-hexadiene, a 
dicyclopentadiene, and ethylidene norbornene, can also be used with these. 

[0023] As tor the above-mentioned ethylene-alpha olefin copolymerization elastomer, it is desirable to be able to manufacture by 
cam'ing out copolymerization ol ethylene and the alpha olefin using a Ziegler type catalyst and the catalyst which consists of a 
vanadium compound and organoaluminium compounds, such as a vanadium trichloride oxide and a vanadium tetrachloride, 
especially, for the 40-90-mol range of the ethylene content in an elastomer to be %, and for the 10-60-mol range of the content of 
an alpha olefin to be %. As commercial elegance of the above-mentioned ethylene-alpha olefin copolymerization elastomer For 
example CdF Chimie E. NORSOFLEX of P. company FREX resin of; Nippon Unicar (DFDA 1 1 37, DFDA1 1 38, DEFD 1210, 
DEFD9042 ); TAFUMA of a Mitsui petrochemical company (FW1600, FW1900, MW1920 : SMW2440, LW2220, LW2500, 
LW2550) JSR-EP (KP02P, EP07P, EP57P) of ( A4085, A4090, P0180, P0480), and Japan Synthetic Rubber Co., Ltd. etc. is 
mentioned. 

[0024 1 Acid denaturation of these elastomers can be performed like the acid denaturation of above-mentioned polyolefin resin. In 
this invention, you may perform acid denaturation processing simultaneously, kneading the polyolefin resin and the elastomer of 
native, the unsaturation carvone in the acid denaturation polyolefin resin containing the elastomer - the amount of grafts of acids 
is 0.03 - 1 % of the weight preferably 0.01 to 3% of the weight Since an adhesive property falls [ the amount ol grafts of 
unsaturated earboxylie acids ] at 0.01 or less % of the weight and a gelling object becomes easy to increase at 3 % of the weight 
or more, it is not desirable. 

[0025] It may set to this invention and the native polyolefin resin to the a maximum of 2000 weight section may be mixed 
polyolefin resin / {the case where an elastomer is contained is included (it is below the same)} / aeid denaturation ] to this resin 
100 weight section. It is good in that case to mix so that the amount of grafts of the unsaturated earboxylie acids in the last mixture 
may become above-mentioned w : ithin the limits (0.01 - 3 % of the weight). As this native polyolefin resin, the same polypropylene 
and same polyethylene as a raw material of the acid denaturation polyolefin resin mentioned above are mentioned. 
[0026] As a glue line, what mixed the above-mentioned acid denaturation polyolefin resin and polyamide resin under specific 
conditions is used. What was previously explained as polyamide resin is desirable, more than specific-energy 0.7 kw-hr/kg [ as 
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opposed to / a resin / in the mixture with acid denaturation polyolefin resin and polyamide resin ] - desirable -- 1 .0-2.0kw-hr/kg 
-- melting mixture is especially carried out under a 1 .0 - 1 .5 kw-hr/kg condition preferably For example, melting mixture of 
elastomer content acid denaturation polyolefin resin and the polyamide resin is carried out by the screw extruder, the Banbury 
mixer, the roll mill, etc. at 200-350 degrees C under the above-mentioned conditions. 

[0027J In case a specific energy carries out melting kneading of the resin, the energy given to the resin per unit weight (1kg) from 
a kneading facility for the effect of kneading will be said, and the effect of milling will be high for the case where a numeric value 
is large here. For example, in the case of an extruder, it is expressed with the power consumption of the motor for a screw drive 
required to extrude a 1kg resin in approximation. 

[0028] Moreo\ 'er, in the case of roll formula kneading machines, such as a Banbury' mixer, it is expressed with the power 
consumption of the motor for a drive of a roll required to process 1kg of resins in approximation. Specifically, an ammeter, a 
voltmeter, etc. are attached in the motor of an extruder, the power consumption of a motor is obtained after this, this is multiplied 
by the power-factor (about [ Usually ] 0.85) of a motor, and the kneading force (kw-hr/kg) applied to a 1kg resin is acquired. 
[0029] In practice, melting mixture of acid denaturation polyolefin resin and the polyamide resin is carried out by the screw- 
extruder, the Banbury' mixer, the roll mill, etc. at 200-350 degrees C. Among the resin constituent obtained, two to 30% of the 
w eight, preferably, polyamide resin is mixed so that it may become 10-25 % of the weight. Since the improvement effect of an 
adhesive property and transparency falls that these are out of range, it is not so desirable. 

[0030] You may make the acid denaturation polyolefine constituent of this invention contain additives, such as the heat-resistant 
stabilizer of the usually used grade, a weathering stabilizer, lubricant, an antistatic agent, a nucleating additive, a bulking agent, a 
pigment, a color, a ilame retarder, and a blocking inhibitor, about 0.0005 to 30% of the weight. 

[003 1 ] The point of this invention is in coexistence of an adhesive property and transparency. That is, although an adhesive 
property improves by combination of a polyamide, transparency falls. Then, while polyamide resin was moreover unifoirnly 
distributed in acid denaturation polyolefin resin in micro size and transparency improved remarkably that transparency should be 
improved when various melting mixture conditions were examined, and the specific energy carried out melting mixture of acid 
denaturation polyolefin resin and the polyamide resin under the conditions beyond 0.7 kw-hr/kg, it found out that an adhesive 
property also improved further. 

1 0032] If how to manufacture the adhesion film for packing of this invention is described, it will be fabricated by fabricating the 
multilayer film of at least three sorts of lamination of five layers, for example, [a polypropylene regin / modified resin / aliphatic 
polyamide resin / modified resin / polypropylene regin], for the above-mentioned polyolefine system resin, aliphatic polvamide 
resin, and modified resin by specific co-extrusion molding, and subsequently to the direction of taking over (lengthwise) carrying 
Copyright (C); 2000 Japan Patent Offic 

[0O33] As this co-extrusion molding, the T die fabricating method or a water cooling type inflation-molding method is adopted. 
That is, the film which was more excellent in transparency as compared with the air cooling inflation -molding method usually 
used well is obtained by quenching the resin by which melting extrusion was carried out by the above-mentioned fabricating 
method. Subsequently to [ 2.5 to 4 times ], uniaxial stretching of the non-extended multilayer film obtained by the 
above-mentioned co-extrusion molding is preferably carried out in the direction of taking over of a film (lengthwise) 2 to 4.5 
times as many draw magnification as this. Since ductility will fall and extension unevenness will be made to fracture or a film if 
under the double precision of the cut nature of a film is inadequate and this draw magnification is larger than 4.5 times under, it is 
not desirable. This extension processing is performed by the method which it is made to extend, lengthwise [ of a film / the 
direction of taking over, i.e., lengthwise, ], by heating what carried out the slit of the above-mentioned unstretched film to width of 
face remaining as it is or predetermined, for example, changing the peripheral velocity of an extension roll. As preheat 
temperature in this extension processing, it is [ [-20 degrees C of below melting points of a polypropylene regin] ] usually suitable 
to carry out in 40- 1 20 degrees C desirably. 

[0<J34j Moreover, it is desirable to make heat setting temperature after extension into temperature higher than this preheat 
temperature, and to consider as the still higher possible tempeiature for the Siwa prevention of a film and the improvement in 
transverse strength, and it is [ [-20 degrees C of below melting points of a polypropylene regin] ] usually suitable to carry out in 
80-150 degrees C desirably. Since a film carries out melting adhesion at an extension roll, and it becomes difficult to extend 
preheat temperature since less than 40 degrees C of aliphatic polyamide resin are insufficient in a preheating and film fracture 
takes place when this preheating and heat setting temperature are higher than [-20 degrees C of melting points of a polypropylene 
regin], it is not desirable. 

[0035] As thickness of the film of this invention, 2-30-micrometer 40 micrometers or less are the range of 5-20 micrometers still 
more preferably preferably, and the thickness of a main layer is 10 - 90% of range to the thickness of the whole film. If the 
thickness of this film is larger than 40 micrometers, the tearing strength at the time of film cutting becomes large too much, and is 
unsuitable for the use of a wrap film. 

[0036] Since the thermal resistance of polyamide resin original, a mechanical strength, etc. cannot be maintained and the physical 
properties as a uniaxial-stretching polypropylene film will become dominant if the thickness of a main layer is smaller than 10% 
of whole thickness, it becomes easy to split in the extension direction. As for the thickness of a main layer, it is desirable that it is 
1 5" o or more of whole thickness. Conversely, if larger than 90%, the thickness of a polypropylene layer will become thin and it 
w ill become difficult to cover a main layer uniformly by co-extrusion molding. As for the thickness of a main layer, it is desirable 
that it is 80% or less of whole thickness. 

[0037] The film of this invention is used for the various packing uses for food packing etc. Since the outer layer and inner layer 
which constitute both surface layers have good self- adhesiveness, especially the film of this invention is suitably used as a wrap 
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film. Moreover, excelling in productivity, as shown below as a feature on the film composition of this invention is mentioned. It is 
greatly related to productivity whether specification generated from it being necessary to carry out the slit of the thick thick 
portion of film ends, and to remove it from passing through the distance of vertical uniaxial stretching, such as a trim loss and 
thickness, can collect and recycle the loss of the defective separated from which and generated, and influence is large also to cost. 
That is, especially about recycling of a multilayer bright film, the fall of transparency became a problem, and operation was said 
to be ver\' difficult. However, the trim loss which consists of mixture of polypropylene, a polyamide, and an acid denaturation 
polyolefine by this invention is collected and used, and a film also with good performances, such as transparency, is obtained. 
[0038] Moreover, a glue line will serve as a recovery layer by using as a glue line between an inside- and-outside layer and a main 
layer by this invention, although it is necessary to set up the recovery layer using the recycling object separately properly 
speaking. Lamination is simplified by this and there is an effect which can also cut down the number of extruders required for 
co-extrusion molding. 
[0039] 

[Bxample] Hereafter, although an example explains the concrete mode of this invention in more detail, this invention is not 
limited by these examples unless the summary is exceeded Measurement in an example was performed by the following method. 
[0040] (1) Moisture permeability JIS According to Z0208 it measured on condition that 40 degrees C and 90%RH. (g-mm/m2 
and 24hr) 

(2 ) It measured using the transparency Murakami color technical research center diaphanometer. Although three kinds of 
measured value was obtained with the MAX value, the MIN value, and the AVE value, it was displayed with a feeling of viewing, 
and the MAX value which corresponds most. (%) 

( 3 ) I lit paper to 25mm of upper and lower sides of heat-resistant temperature width of face of 30mm, a strip-of-paper-like film 
with a length of 14cm, and a test piece, and lower lOg weight. The highest ambient temperature which does not go out in 1 hour 
was measured by 10-degree-C serration, (degree C) 

( 4 1 Make a film into a sample with a diameter of 1 0mm with the rate blanking fixture of a thermal contraction, dip this into the 
aluminum pan into which the silicone oil was put, and place this aluminum pan on a 140-degree C hot plate. Once, since heat is 
taken by the aluminum pan, although the temperature of a hot plate falls, this takes out a sample, 45 seconds after becoming 140 
degrees C, and it measures the size change. (%) 

(5 ) The cut nature film was wound around ****, it contained in the case for wrap films, the cutting test by the saw blade was 
performed, and 4 stage level (fitness, usually a little a defect, a defect) estimated. In addition, it was evaluated as criteria of 
evaluation, having used cut level of a commercial wrap film as common. 

( () ) The bond strength between the interlayer (modified resin) who poses a problem with the film of a bond-strength this 
invention, and a main layer (polyamide) was evaluated. (g/15mm) 

( 7 j Adhesion intensity : pile up the film of two sheets lightly and it is the film top by 25mmphi and the roll with a width of face of 
1 50mm Linear pressure 0.3 kg/cm2 It pressurized 3 times and the force required when carrying out shearing ablation of the film 
of two sheets within 5 minutes, and when exfoliating in the direction of 1 80 degree C was measured with the Instron type tension 
tester. Measurement conditions are as in Table - 1 . 
[0041] 
[Table 1] 
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[0042] 1450mm width-of-face [ three-sort / five-layer ] co-extrusion T die making machine of examples. From three sets of 
extruders, the resin which is used and is shown in Table -2 was extruded simultaneously, and was produced at the dice 
temperature of 280 degrees C, the condition for 20m/in the chilled roll temperature of 30 degrees C, and taking over speed, and 
the three-sort live-layer film (the thickness of 30 micrometers, layer ratio 1:1:1:1:1) which consists of an outer layer 
(pt ^propylene) / interlayer (modified resin) / main layer (6 nylon 6/6) / an interlayer (modified resin) / 
[(•043] In addition, the resin constituent of an inside-and-outside layer was pelletized and prepared on 220-degree C extrusion 
conditions using the biaxial pelletizer with a diameter of 30mm, after mixing with the amount blender which shows the 
component shown in Table -2 in Table -2, respectively. Subsequently, this film was extended 3.1 times to lengthwise by roll 
extension at the preheat temperature of 60 degrees C, and the heat setting temperature of 1 10 degrees C. The above-mentioned 
method estimated the moisture vapor transmission, the transparency, the heat-resistant temperature, the rate of a thermal 
contraction, and cut nature of the obtained film The result is shown in Table -3 
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[0044] It carried out similarly except setting the class ratio of a multilayer film to 3: 1 :2: 1 :3 in example 2 example 1 . The result is 
shown in fable -3. 

[0045] In example 3 example 1, it carried out similarly except having made original fabric fabrication into water cooling type 
mllation molding. The result is shown in Table -3. In addition, the original fabric process condition was considered as a part for 
17m/in diameter of dice 75mmphi, the dice temperature of 250 degrees C, a blow up ratio 1 .8, and taking over speed, and 
fabricated the film with a folding width [ of 210mm ], and a thickness of 30 micrometers. 

[Oi 146] After grinding the multilayer film obtained in the example 4 example 1, it pelletized on specific-energy 1 .0 kw-hr/kg 
conditions in the single screw extruder, and the reproduction raw material was obtained. It carried out like the example 1 except 
having used for the interlayer (glue line) what mixed the modified resin of Table -2 with this reproduction raw material by the 
weight ratio of 4: 1 . The result is shown in Table -3. Even if this performs recovery of a loss, and recycling, it turns out that it 
excels efficiently. 

[0047] In one to example of comparison 4 example 1, it carried out similarly except having made it film thickness as shown in 
Table -3, a film layer ratio, and draw magnification. The result is shown in Table - 3. 

[0< "48] In example of comparison 5 example 1, it carried out similarly except having made original fabric fabrication into air 
cooling inflation molding. The result is shown in Table -3 In addition, the original fabric process condition was made into 
diameter of dice lOOmmphi, the dice temperature of 250 degrees C, a blow up ratio 1 .8, and taking over speed 23 m/min, and 
fabricated the film with a folding width [ of 280mm ], and a thickness of 30 micrometers. 

[0049] The reproduction raw material was obtained having used the specific energy at the time of pelletizing in a single screw 
extruder after grinding a multilayer film in example of comparison 6 example 4 as 0.3kw-hr/kg. Furthermore, the specific energy 
at the time of carrying out co-extrusion molding of the modified resin of the reproduction raw material and Table -2, using as an 
interlayer what was mixed by the weight ratio of 4: 1 was fabricated as 0.3kw-hr/kg. About others, it carried out like the example 
1 The result is shown in Table -3. 
[0050] 
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[0051 ] Polypropylene: (propylene-ethylene random copolymer), Mitsubishi Kasei Corp. make, Mitsubishi polvpropvlene 6500J, 
10-MFR=9g /, and minutes (230 degrees C), and rho=0.9 g/cm3 polybutenc : (molecular weight 1450) (the product made from 
Idemitsu Petrochemistry', tradename:polybutene 300H) 

Glyceride: Diacetyl monochrome lauryl glycerol (the product made from Riken Vitamin Oil, tradename :RIKEMARU PL-002) 
6 Nylon 6/6: Carry out the propylene-ethylene random-copolymer 100 weight section of 2.5 % of the w r eight of ethylene contents, 
the maleic-anhydnde 1 weight section, 2, the 5-dimethyl -2, and 5-di-tert-butyl peroxide hexyne -3 in the 0. 1 5 weight section the 
Mitsubishi Kasei Corp. make, nova MIDDO 2030, and 10 198 degrees-C denaturation polypropylene :MFR=0. 7 g / of melting 
points, and minutes, and carry out melting kneading of these at 210 degrees C with 50mmphi extruder. It pelletized and 
denaturation polypropylene was obtained. The amount of maleic-anhydnde grafts of this denaturation polypropylene was 0.35 % 
of the weight. 
[0052] 
[Table 3] 
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[0053] It replaced with the denaturation polyolcfinc used in the example 5 example 1, and the elastomer content acid denaturation 
polyolefin resin shown below was used, and also the laminated film was obtained like the example 1 . The result is shown in Table 
-4. elastomer content acid denaturation polyolefin resin: -- Mitsubishi polypropylene 6500.T (the Mitsubishi Kasei Corp. make --) 
the MFI=9g /, 10-mmute (230-degrce-C measurement), and propylene-ethylene random-copolymer 80 weight section and 
TAFUMA A20090 (the Mitsui Petrochemical Industries, Ltd. make --) The MH=18g /, 10-minute (1 90 -degree- C measurement), 
and ethylene butene random copolymerization elastomer 20 weight section, Carrv r out melting kneading of the maleic-anhydride 
1 .5 weight section, 2 the 5-dimethyl -2, and the 5-di-tert-butyl peroxide hexyne -3 at 2 10 degrees C with 0. 1 5 weight ****** 
and 50mmphi extruder. It pelletized and elastomer content acid denaturation polyolefin resin was obtained. The amount of grafts 
of the maleic anhydride in this elastomer content acid denaturation polyolefin resin was 1 .2 % of the weight. 
[0054J It carried out similarly except setting the class ratio of a multilayer film to 3: 1 :2:1 :3 in example 6 example 5. The result is 
shown in Table -4 

[0055] In example 7 example 5, it earned out similarly except having made original fabric fabrication into water cooling type 
intlation molding. The result is shown in Table -4. In addition, the original fabric process condition was made into diameter of 
dice 75n\mphi, the dice temperature of 250 degrees C, a blow up ratio 1 .8, and taking over speed 17 m/min, and fabricated the 
film witli a folding width [ of 210mm J, and a thickness of 30 micrometers. 

[0056] After grinding the multilayer film obtained in the example 8 example 5, it pelletized on specific-energy 1 .0 kw-hr/kg 
conditions in the single screw extruder, and the reproduction raw material was obtained. It carried out like the example 1 except 
having used for the interlayer what mixed the elastomer content acid denaturation polyolefin resin used in this reproduction raw 
material and example 5 by the weight ratio of 4: 1 . The result is shown in Table -4. Even if this performs recovery of a loss, and 
recycling, it turns out that it excels efficiently. 
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[0057] In seven to example of comparison 10 example 5, it carried out similarly except having made it film thickness as shown in 
fable -4, a film layer ratio, and draw magnification. The result is shown in Table -4. 

[0058] In example of comparison 1 1 example 5, it earned out by being alike similarly except having made original fabric 
fabrication into air cooling inflation molding. The result is shown in 'fable -4. In addition, the original fabric process condition 
was made into diameter of dice lOOmmphi, the dice temperature of 250 degrees C, a blow up ratio 1.8, and taking over speed 23 
m/min. and fabricated the film with a folding width [ of 280mm ], and a thickness of 30 micrometers. 

[0059] The reproduction raw material was obtained having used the specific energy at the time of pelletizing in a single screw 
extruder after grinding a multilayer film in example of comparison 12 example 8 as 0.3kw-hr/kg. Furthermore, the specific energy 
at the time of earn ing out co-extrusion molding of the elastomer content denaturation polyolefin resin used in the reproduction 
raw material and example 5, using what was mixed by the weight ratio of 4: 1 as an interlayer (glue line) was set to 0.3kw-hr/kg. 
About others, it carried out like the example 5. The result is shown in Table -4. 
[0060] 

[Table 4] 
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[00dl] 

[lifi'ect of the Invention] The adhesive laminated film of this invention is excellent in cut nature, transparency, adhesiveness, layer 
indirect arrival nature : thermal resistance, steam barrier nature, and non-thermal-contraction nature. Since the layer from which a 
specific energy carries out melting mixture of acid denaturation polyolefin resin and the polyamide resin, and is obtained under the 
conditions beyond 0.7 kw-hr/kg especially as a glue line and by which polyamide resin was moreover uniformly distributed in 
acid denaturation polyolefin resin in micro si/e is used, the film of this invention is excellent in transparency and layer indirect 
arrival nature. Moreover, in order to suppress the bleeding on the front face of a film of the epsilon caprolactam which is the raw 
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material monomer of nylon 6 and its copolymerization nylon by carrying out the laminating of the polypropylene regin, it excels 
also in food safety. Moreover, recover)' of various losses and recycling also become possible and productivity is also excellent. 



[Translation done. J 
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